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© Package for EMI, ESD, thermal, and mechanical shock protection of circuit chips.

© A package for integrated circuit chips, or other

electrical devices, provides mechanical shock and

thermal protection for the chips, and in addition,

protects the chips from electromagnetic interference

and electrostatic discharge. The package includes a

printed wiring board base for reception of one or

more circuit chips, and a conductive heat sink and

cover. The conductive heat sink, in conjunction with

a reference plane in the wiring board base, acts as

^an EMI shield for the chips. The heat sink is covered

with an insulating layer, on top of which, a conduc-

2^tive coating is placed. The conductive coating is

electrically connected to the reference plane, and

the two act to protect the chips from electrostatic

^discharges. Compliant pads support the chips, and a

CO thermally conductive elastomer can be placed on top

Q of each chip between the chips and the inner top

surface of the heat sink. The chips are thereby held

tt- securely in position, and are thermally connected to

^the heat sink.
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Claims

1 . A package for one or more electrical devices

comprising:

a housing for reception of at least one electrical

device;

means on said housing to direct heat away from a

received electrical device;

means on said housing to compliantly and securely

held a -eceived device in position to protect a

received device from mechanical shock;

means on said housing to shield a received device

from electromagnetic interference, and conversely,

to shield the exterior environment from the' elec-

tromagnetic emissions from a received device;

and.

means on said housing to shield a received device

from electrostatic discharge.

2. The package of claim 1, wherein said hous-

ing includes a sealed enclosure for reception of at

least one electrical device.

3. The package of claim 1 , wherein said means

on said housing to direct heat away from a re-

ceived electrical device comprises a heat sink and

means to thermally connect said heat sink to a

received electrical device.

4. The package of claim 3, wherein said means

to thermally connect said heat sink to received

electrical device comprises a thermally conductive

material disposed between said heat sink and a

received electrical device.

5. The package of claim 1, wherein said means

to compliantly and securely hold a received device

comprises at least a first compliant pad means

disposed between a base of said housing and a

received device.

6. The package of claim 5 further including at

least a second compliant pad means disposed be-

tween an inner top surface of said heat sink, and a

received device.

7. The package of claim 6, wherein said sec-

ond compliant pad means is formed from thermally

conductive material.

8. The package of claim 1 , wherein said means

on said housing to shield a received device from

electromagnetic interference comprises:

a base member including an electrically conductive

ground plane; and,

an electrically conductive cover member mechani-

cally and electrically connected to said base mem-

ber to form a shielded enclosure for a received

device.

9. The package of claim 8, wherein said means

on said housing to shield a received device from

electrostatic discharge comprises:

an insulating layer of material disposed on an ex-

terior surface of said conductive cover member;

and,

a layer of electrically conductive material disposed

on said insulating layer, and electrically connected

to said base member.
10. A package for one or more electrical de-

5 vices, such as integrated circuit chips, comprising;

' a housing including a base member and a heat

sink cover member, said heat sink being made of

electrically conductive material, and being me-

chanically attached to said base member, and elec-

10 trically attached to a conductive layer in said base

mern ber, to form an enclosure for a received elec-

trical device which shields a received device from

electromagnetic interference, and shields the exter-

nal environment from electromagnetic emissions

15 generated by a receive device;

compliant means disposed on said base member

for supporting a received device in a mechanical

shock protected manner;

means to thermally contact said heat sink to a

20 received device to provide protection of a received

device from extreme temperatures; and,

an insulating layer of material disposed on an ex-

terior surface of said heat sink, and a conductive

layer of conductive material disposed over said

25 insulating layer, and electrically connected to said

base member to provide protection of a received

device from electrostatic discharge.
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of the invention, there is illustrated in FIG. 1 .
an

integrated circuit package 10, which includes a

base 12, and a combination heat sink and cover

14.

Base 12 is preferably formed from a printed

wiring board 16, which is a layered substrate hav-

ing a conductive layer 18 disposed in the middle

thereof that forms a "reference plane". A plurality

of support pads or blocks 20 can be disposed

beneath the four corners of board 16, if desired.

Disposed on a top surface 22 of board 16, are

one or more integrated circuit chips, or other elec-

trical devices, 24. It will be. understood that pack-

age 10 can be sized to accommodate any number

or size of chips or devices. Further details of the

chip mountings are illustrated in FIG. 2, and it will

be understood that each of the chips includes a

plurality of conductor leads (not shown) for elec-

trically connecting them to circuitry in printed wir-

ing board 16.

Also disposed on top surface 22, and generally

around its periphery, is a narrow rectangular frame

shaped conductive metal strip 25. on top of which

is disposed, a similar shaped strip of conductive

material 26, which surrounds the mounting area for

chips 24. Conductive material 26 is preferably

compliant and can be a spring metal, or conduc-

tive elastomer, for example. This acts as an elec-

trical gasket for the interface between heat sink 14

and base 12, and will be discussed in further detail

below. A plurality of apertures 28 are disposed in

compliant strip 26 at its corners that also pass

through board 16 to receive mounting screws or

bolts for attaching heat sink 14 to base 12.

Turning now to FIG. 2, package 10 is shown in

greater detail. As illustrated, heat sink 14, which is

constructed of a conductive material such as alu-

minum, preferably includes a plurality of heat ra-

diating fins 30. It should be understood that other

types of radiating elements could be formed on

heat sink 14 if desired, or if liquid cooling is em-

ployed, no heating radiating elements at all are

necessary. Disposed on all exterior surfaces of

heat sink 14, including fins 30, is a first layer or

coating 32 of electrical insulating material. A sec-

ond layer or coating 34 is placed over insulating

layer 32, and is formed from any suitable type of

conductive material. Conductive layer 34 provides

a surface separate from heat sink 14 for the accu-

mulation of static charge, and thereby provides

protection of chips 24 from electrostatic dis-

charges.

When heat sink 14 is assembled to base 12, an

integral depending peripheral rim or flange 36 of

heat sink 14 engages compliant conductive strip

26, and forms a sealed area 38 for chips 24. A

plurality (one shown) of bolts or screws 40. and

corresponding nuts 42 are employed for securing

heat sink 14 to base 12.

Conductive metal strip 25 is formed integrally

with a plurality of conductive vias 46 that pass

through apertures 28 in base 12. Vias 46 elec-

5 trically contact reference plane conductive layer 18,

and further extend to the bottom surface of wiring

board 16, where small conductive areas 48 are

formed for electrically contacting nuts 42.

Compliant conductive layer 26 and metal strip

/o 25 serve to electrically connect heat sink 14, con-

ductive coating 34, and reference plane 18 to

thereby provide an enclosure for chips 24, which is

shielded both from electromagnetic interference,

and from electrostatic discharge. Conversely, the

75 exterior environment is shielded from EMI emis-

sions from the chips 24. In addition, the compliant

nature of layer 26, helps insure that chip area 38

will be sealed from external dirt, moisture, etc.

Chips 24 are preferably supported on wiring

20 board 16 by a plurality of compliant pads or cush-

ions 50 which are placed on top surface 22 be-

neath each of the chips. A thermally conductive

compliant cushion 52 is preferably disposed on top

of each chip 24, and engages an inner top surface

25 54 of heat sink 14 when the same is secured to

base 12. Cushion 52 not only insures that good

thermal contact will be made between chips 24 and

heat sink 14, but also insures, in conjunction with

support pads 50, that chips 24 will be held se-

30 curely in position, and insulated from -mechanical

shock. Alternatively, cushion 52 can be eliminated

if desired, and the heat sink dimensions adjusted

so that inner top surface 54 will directly contact

chips 24 when heat sink 14 is in position.

35 From the foregoing, it may be thus seen that

package 10 is constructed in a simple and compact

manner, and provides excellent mechanical, ther-

mal, and electrical protection for chips 24. Heat

sink 14 acts to draw heat away from the chips, to

40 hold the chips securely but compliantly in position,

and to provide a sealed enclosure for the chips as

well. In addition, because it is made of electrically

conductive material, heat sink 14, in conjunction

with reference plane conductive layer 18, also acts

45 as an EMI shield for chips 24. and in conjunction

with conductive coating 34, acts as an ESD shield

for chips 24.

Although the invention as been disclosed in

terms of a preferred embodiment it will be under-

so stood that numerous variations and modifications

could be made thereto without departing from the

true spirit and scope thereof as defined in the

following claims.
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© Package for EMI, ESD, thermal, and mechanical shock protection of circuit chips.

© A package (10) for integrated circuit chips, or

other electrical devices, provides mechanical shock

and thermal protection for the chips, and in addition,

protects the chips from electromagnetic interference

and electrostatic discharge. The package includes a

printed wiring board base (12) for reception of one or

more circuit chips (24), and a conductive heat sink

and cover (14). The conductive heat sink, in conjunc-

tion with a reference plane (18) in the wiring board

^base (16). acts as an EMI shield for the chips. The

Q^heat sink is covered with an insulating layer, on top

1^ of which, a conductive coating is placed. The con-

Oductive coating is electrically connected to the refer-

Qence plane (18), and the two act to protect the chips

^•from electrostatic discharges. Compliant pads sup-

COport the chips, and a thermally conductive elastomer

Ocan be placed on top of each chip between the

chips and the inner top surface of the heat sink. The

£y chips are thereby held securely in position, and are

thermally connected to the heat sink.
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